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REPORT OF THE PRELIMINARY RESULTS
OF THE AEROARCTIC EXPEDITION
WITH “GRAF ZEPPELIN,” 1931

Lincoln Ellsworth and Edward H. Smith

T was a magical journey, this Arctic cruise of 8000 miles in 136
hours! In the kalcidoscope of swiftly moving scenes the high
lights of our voyage seemed like flashes upon the screen, so quickly

was one impression replaced by the next. The Iranz Josef group
covered in seven hours—Cape Flora at 5 p. m., Cape Fligely at mid-
night—six hours to Northern Land, another five hours to Cape Chelyus-
kin, and in two hours more Lake Taimyr below us! The old explorers
who “did it on foot” must have given thought to the airway as they
gazed from the encumbered ground to the freedom of the sky. Midden-
dorfl in 1843 spent a painful month on the journey from Lake Taimyr
to the sea. Nansen sighted the northern shores of Franz Josef Land on
July 24, 1895; it took him eleven months to reach Cape Flora!
The conception of the Graf Zeppelin's Arctic cruise of 1931 dates
" back to 1926 and the foundation of the Aeroarctic Society. In its
first form the plan was for a crossing of the Arctic from the European
to the American side under the leadership of Nansen.! The plan
failed to mature, largely on account of the extremely high rates of
insurance expected for a dirigible navigating so far north. Nansen’s
sudden death in 1930 brought a further postponement until the elec-
tion of Dr. Hugo Eckener to the presidency of Aeroarctic later in
the same year. Now in 1931 with a modified program the so-called
preliminary flight has been successfully accomplished under the leader-
ship of Dr. Eckener supported by a large scientific staff.?

1 Nansgen briefly outlined his plans in his address before the American Geographical Society on
May 14, 1928; sce Geogr. Rev., Vol. 18, 1028, p. 405. For a note on Acroarctic see ibid., p. 512. For
the plans for 1930 sce * Dic bevorstehenden ersten Erkundungs- und Forschungsfahrten der Aeroarctic
im Friihjahr 1930 mit dem ‘Graf Zeppelin,'” Avktis, Vol. 2, 1929, pp. 26-28,

A 2 In addition to Dr. Eckener and Captain Walther Bruns, assistant to the leader and general secre-
tary of Aeroarctic, and thirty odd members of the crew, the personnel included: Professor R. L. Sam-
oilovich, scnior scientist of the Arctic Institute, Leningrad, chairman of the investigating council for

F geographical studies, Acroarctic, and leader of the scientific stafl; Professor L. Weickmann, dircctor of
the Geophysical Institute, University of Leipzig, and chief of the metcorological investigations on the
expedition; P’rofessor P. A. Molchanov, director of the Acrological Obscervatory at Slutsk and co-worker
an the meteorological investigations; Professor A. Carolus, of the University of Leipzig, assistant to
the metcorologists; Dr, W. Basse, engineer, acrogeodicist, photographer for Carl Zeiss Co.; Dr. C,
Aschenbrenner, engincer, acrogeodicist, photographer for Munich Surveying Co.; Dr. E. Kohl-Larsen,
biologist and physician; Mr. Lincoln Ellsworth, civil engincer and representative of the American
Geographical Socicty, Arctic expert for navigation; Lieutenant Commander Edward 1. Smith, of
the U. S. Coast Guard, representative of the International Iee Patrol, for ice and oceanographic
observations; Dr. G. Ljungdahl, of the Swedish Hydrographic Oflice, in charge of earth magnetic
observations.
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02 TilE GEOGRAPHIC VL RBEVIE

Narrative of the Voyage

At 8.33 a. m..% the morning of Julv 24, the r onstrous bulk ot the
(iraf Zeppelin began to move slowly our of its br drichshafen hangar;
and a few minutes later we were headed north ard towards Berlin,
where a landing was made at 6 p. m.  {arly next norning we were off.
Our course lav northward for Helsingrors, thenc east for Lenmgrad,
where we landed at 5.30 p. m. At =00 a. m., july 26, we were in
the air again.  In less than an hour out ot Lo nngrad the country
grew desolate, with few scattered scitlements i marked contrast
io the cultivated landscape to the south over which we had been
lying. ‘The country was a vast musikeg. AU L po M. We were over
Archangel. the world’s biggest lumbersard.  Lu iber hides the dwell-
mgs of the city of 10.000, and logs choke the wai rways. From Arch-
angel we headed northward. The Arcc Circle = s crossed at © p. m.
I'he wind. which had been light from the northe st all day, suidenly
shifted to east-northeast and increasedt to a fres: breeze almost coin-
cident with our reaching the Arctic ~ea. The iir temperature ilso
dropped from 14" C. to 9% C., and it was quite . pparent that we had
left the warm atmosphere of Europe to enter nouch colder pouar atr.
For a few hours we skirted the coast at altut fes from 200 10 300
meters.  Much log wood lay scattered, in place - very thickly aiong
the beaches. A few circular fish weir., probably tor salmon ca:ching,
were observed along these stretches o the coast .

OvER ThHE BARSNTS Sifa

Before we reached Cape Kanin at 10.33 p. m  the wind bax kel to
north-northwest and freshened o a torce of 3 = 6, Beaufort Scale.
Our own course, now 6" true, for Cape Flora, b oanz Josef Land, had
o he corrected about 23° to the left in order to ¢ interact this :mount
of wind drift to the right. To conserve fuel r. Eckener rdered
two of the five motors stopped, and s the remy ader of the mivht we
bhucked the wind towards Franz Josot Land a o speed of 37 miles
an hour.

At g o'clock in the morning, latitude 747 3¢ N, a few dritt logs
were to be seen, and small birds skimmed the w: ves. The ship. began
passing through the first scattered putches of oy at an altitnde of
200 meters. Then fog banks becam: more tre juent and soo com-
pletely enveloped us. The air temperture ot 3 (. had been 1ncre or
less constant ever since we lett Cape Kanin. o the latter part ot
the marning, however, as the dirigible progress.l farther nor h, the
(hermometer dropped to 2 C., and tle ship gr dually emerged nto
clear atmosphere and hright sunshine. The bl e sky overhead was
in marked contrast 1o (he white sea of fog ove  which we sk:mmed

4 Al time referencez are Greenwich Civl Fime.
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THE AEROARCTIC LEXPEDITION 65

gable for sea craft. This was
an open season for Franz Josef
Land, a condition that varies
greatly from year to year.!

Flying up British Channel
we soon could make out Hooker
Island in the distance, and at
5.45 p. m. we were circling the
radio and meteorological sta-
tion located there on a raised
rocky shelf. This lonely post
established by the Russians in
19295 is the most northerly
meteorological observatory in
the world. The Malygin,
anchored about a quarter of a
mile off the shore, had been
full dressed in honor of the
dirigible’s visit. The sca was
now perfectly calm, and its
surface, interrupted here and
there by ice C’(lkeS, was like an 171G, 3—ITuge piles of sawn lumber ready for ship-
upturned mirror. Conditions mentat Archangel. (Photograph by Basse.)
were ideal, and Dr. Eckener
was ready to test a water landing on the air-inflated rubber pon-
toons, a method tried out at Friedrichshafen. Slowly and uniformly
we began to descend. About 100 feet above the water a sea anchor
was cast down and also several canvas dip buckets. The buckets,
filled with water and drawn upwards a fcw feet, added just the right
amount of extra weight to pull us down where we rode like a ship at
anchor.

A boat immediately put out from the Malygin. Post bags were
hastily exchanged between the side door of the gondola and the bow
of the Malygin's boat. In the stern stood Nobile, he having taken
passage on the Malygin in the hope of finding some record of the ill-
fated [ltalia. Ellsworth and Nobile exchanged brief greetings. A
hurried take-off was made just as a large ice cake was swept danger-
ously close by the current. The Zeppelin now rose to an altitude of
1000 meters and heading westward flew across British Channel to the
northeastern part of Prince George Island.

The automatically recording cameras were started from a known
fixed departure point, the Hooker Island Radio Station. Hence the

4+ Notes on ice conditions are given in Gunnar Horn: Franz Josef Land; Natural History, Dis-
covery, Ixploration, and Hunting, Skrifter om Swvalbard og Ishavet No. 2g, Oslo, 1930.

5 W. Wiese: Die Expedition des Eisbrechers “ Sedow” nach Franz-Josefs-Land zwecks Aufbau
ciner mecteorologischen Radiostation, Arktis, Vol. 2, 1029, pp. 126 -128.
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[519) THE GEOGRAPHIC AL REVIEN

course skirted along the northern coa-t of Armi .ge Island and Alex-
andra Island. Inaccuracies in the map were immediately apparent;
Armitage Island. for example, shoulil be chari-d as a peninsula of
Prince George Island; Albert Edwarl and Ha: nsworth Islands, re-
corded on existing maps® about fiftecnt miles ne-th of Prince George

. 4—Hooker [sland, Franz Josel Land, rendezvions of the ice - cuker Malygin with the Graf
Feppelin, July 27, 1o31. The rudio station lies on the - w point ol lai i o tlie left.  (Photograph by
Basse.)

Island, do not now exist—at least the ¢ were no races of land in that
direction as far as the horizon. The isibility v.us excellent too, and
{rom our altitude we could plainly sec torty miles or perhaps more.

Alexandra Island, except for a small part o its eastern half and
ihiree of its southern headlands, is conipletely cc ered with island ice.
Thirty miles of its more or less regulir norther coast line meet the
sea in a vertical ice wall from ten t thirty fe-t in height. A slow
movement of the ice cap, moreover, 1+ indicated »y the several small-
sized growlers that were floating in the water nea by. While we made
1 complete circuit of the island, one «f the larg <t of the Franz Josef
Land group, the photographers collecied in abont three hours enough
material for the map. The geographical sur-ey accomplished in
ihis short period, so stated Professc Samotlo . ich, represented the
cquivalent of four summers' hard work for @ vouand party.

At 645 p. m. Ellsworth radiced a message © the American (.eo-
vraphical Society:

el first ice in loose flelds 120 mile. south of i-ritish Channel.  Now
cAreling Alexandra Island. Present ciurt nol ceorect. Albert fidward
Islund and Harmsworth [sland do not o cist.

i See the recenty couipiled map of Franz Joser and on a s of 1:730,000 accou] anying

“Vrang Jasef Land,” Trans. {nst. for Sxplovation o7 ¢ North, Moo g0 Moscow, I030, reviewe:d else-
where in this number of the Gengraphical Revien.

O A NS IO T OO O 550 WA SO S VA A W R - AR - S ORI 1. 5 (SR 1 R W1
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THE ALROARCTIC EXPEDITION 67

The camera survey of Alexandra Island and Prince George Island
being completed, the airship was headed northeastward toward Crown
Prince Rudolf Island, 85 miles away; the northernmost island in
Franz Josef Land. Several rocky islets were observed in the offing
of Rhodes Channel, although they are not recorded on present-day

T1G. 5—Cape Brorok, Crown Prince Rudolf Island, the most northerly member of the Franz Josef
Land group. The land is completely covered with a low ice sheet. Even here a shore lane of open water
was observed. (Photograph by Basse.)

maps. After we had passed Jackson Island the amount of open water
appreciably decreased, and soon therc was little or none to be seen.
Along the coasts of Karl Alexander Island and Crown Prince Rudolf
Island sea ice lay far up on the land, showing plainly that pack ice must
often press in there from the northward. The most northerly point in
the cruise was attained at midnight on rounding Cape I'ligely, latitude
81° 50, 490 nautical miles from the pole. Ilere was one of the most
beautiful scenes of the trip, looking northward towards the midnight
sun, then just below the horizon. All objects appeared to be bathed in
the soft and mellow light except where a golden reflection shone bright-
ly along a glittering, icy path between us and the pole.

We had gradually descended to the usual cruising altitude of
250 meters, and now the ship's head was kept off toward North Cape,
the northern exiremity of Severnaya Zemlya, Northern Land, 3oo
miles distant.” A half hour past midnight we passed over two very
curious overlapping disks of ice, smoothly polished and one to three
miles in diameter. This was Iiva Island, low, double-mushroom-
shaped, completely glaciated, and often probably overridden by sea
ice. Another interesting feature in the solid pack, over which we were

7 The former Nicholas IT Land. TFor an account of the discovery see N. A, Transche: The Siberian
Sea Road: The Work of the Russian IIydrographical Expedition to the Arctic 1or0-1915, GGeogr. Rev.,
Vol. 15, 1925, pD. 367-398.
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48 THE GEOGRAPHICAL REVEE

[F1G. 6—Example o1 the aerial surveying work over the north coast ¢ Alesandra Island, Franz Joset
land. (Photograph by O, Aschenbrenner.

now flying, was patches of color ranguig from d vk muddy browns to
greenish browns and vellows.  These areas hec ime so large and so
numercus along the course between Franz Joset awd and Severnaya
Zemlva that theyv neutralized the [lut whiteness sually observed over
ice fields in the north.  Undoubtedly this color vas the chlorophyll of
algae and planktonic life that had blossomed i d multiplied in the
pools of thaw water. The upper surtace of nea:iv all of the ice helds
plainly showed the effects of much summer melt ng.

SEVERNAYA ZEMLYA { NORTIIERN LLAND)

Our course thence gradually diverged from the track taken by
the dirigible Ztafia from Franz Josef Land to -evernaya Zemlva in
1928.*  With the exception, therefore. of the «rift of the St Anna
in longitude 717 30" E., 1912- 1914, we were now Dlazing 2 new trail in

¥ Ser man accompanving the note " Nobile's IFliv: s in e Are o the Airship ftuiia, May,
1928, Geogr. Rev., Vol. 10, 1620, 1. 6830685,

BRI GBI i3 R 0 0 SR S - S NI 0 ¢ AR R R+
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THIE AEROARCTIC EXPEDITION 69

7 e 2

IF1G. 7—A glacier in northern Severnaya Zemlya. This view gives a good impression of the appear-
ance of the land-and-ice-scape of Northern Land. The presence of a ridge in the bed of the glacier
in the right foreground is marked by the lines of flow and indicates, furthermore, the relative thinness
of the ice here. (Photograph by Aschenbrenner.)

the Arctic. No new island or other land was sighted on this leg of
the cruise, however, and the principal object of interest was still the
pack ice. As we approached Schmidt Island, discovered by the ice
breaker Sedov the previous year,® and the western shores of Severnaya
Zemlya, the sea icc became heavier, and its upper surface assumed
a more rugged character than the ice around I'ranz Josef Land. Tfrom
the gondola windows of the Graf at an altitude of 250 to 300 meters,
the first pressure ridges, disjointed and scattered by previous dis-
ruptions of the floes, looked like mole mounds in size. The ice, in a
belt about midway between FFranz Josef Land and Severnaya Zemlya,
appeared to be lighter, and the proportion of openings greater than
elsewhere. Could this condition of the pack be traced to the influence
of a warm current from the southwest pushing in from the open
Barents Sea?

? Cf. B. Isachenko: The Arctic Expedition of 1930 on the lee Breaker Sedow, Geogr. Rev., Vol. 21,
1931, DP. 499—500.
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7O THE GEOGRAPIHICA. RIEVIEVY

A moderate breeze sprang up from the westw.rd during the early
morning of July 28 and, as a tail wind. increa=ed the speed of the
Giraf Zeppelin to 65 miles per hour. About the siirne time we encoeun-
tered a light fog. As Schmidt Islanid was nezred the fog became
thicker, and it was impossible to see this land at »ll. l.ater it cleared

I1t:. 8-~ glacier in northern Severnava Zemlya How e westward 1 m the inland ice.  Note the
folding along the sides. (Photograph by Basse)

somewhat, and at 5.30 a. m. the western heailands of Severnaya
Zemlya were seen through the clouds. We rose .gain to about 4000
feet and flew southeastwards over the inland ice to the eastern coast
near Cape Vilkitski. Most of this land that we were now exploring
had never hefore been seen by man: a: least so - as we know from
existing records.

Severnaya Zemlya, in its northern part. is d-void of high moun-
iains or alpine scenery. lts bare ba-alt headlinds, with ice-worn
tops and steep slopes, connect it to the same ge logical formation as
I'ranz Josef Land. But there the similarity ¢nd-.  Unlike the group
of islands to the westward, the northwestern coast of Severnaya
Zemlva is ice-locked the entire vear. [t is deer v intrenched in the
polar cold, ice submerging all but the ery tops f the uplands. Be-
cause of the absence of any great heights in this =ection of Severraya
Zemlya the glaciers gradually merge ir10 the sea ice, and it is ditheult
1o detect where the one leaves off and the othe- begins. Few or no
icebergs can be produced under such conditicns.  Motion of the
vlaciers was well indicated in one place, howeve:. where a projecting

S RS YR O N N N 2 RN I | ORS00 B SR IO 3ot O A 4
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THE ALROARCTIC LEXPEDITION 71

tongue, pushing out into the sea ice, had cracked it apart for a long
distance.

The northeastern side of Severnaya Zemlya appeared to be less
icebound than the west. Several broad U-shaped valleys in the east
were bare of snow, and through them ran streams of water, 50 to 100

F16. 9—Glacier entering the sca on the east coast of Novaya Zemlya. The width of the glacicr is
about seven kilometers. (Photograph by Aschenbrenner.)

meters wide, draining the inland ice. Therc was also a slight coloring
to the valley bottoms, probably indicating the prescnce of mosses
and lichens; but from our altitude of 3000 feet nothing certain can
be stated. No animal life was to be seen. The northwestern slopes
of Severnaya Zemlya are skirted in one place by a gently sloping coastal
plain, the strandflat of the Norwegians, some 15 or 20 miles in width
and in height several feet above the level of the sea ice. This may be
evidence of previous transgression and subsequent uplift; such a
movement has been recognized in the Taimyr Peninsula to the south.
About 7 a. m. the course was swung to the left, and it was an-
nounced we would pay a visit to Kamenev Island. This little island,
located in latitude 79° 6’ N., longitude 97° 12’ ., about 15 milcs off
the western coast of Severnaya Zemlya, was discovered in 1930 by
the Russian ice breaker Sedov. A radio and mecteorological station has
been cstablished there, and it was an cxploring party from Kamenev
Island this spring that succeeded in making the first astronomical
determination of the northernmost extremity of Severnaya Zemlya:
latitude 81° 16" N., longitude 95° 38" E. On our approach to the
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T2 THYE, GEOGRAPHICAL REVIEY

western coast, however, fog was encountered, an i as 1t would Le use-
less to attempt Iocating Kamenev Island under such conditions the
dirigible was headed southward along the wester - coast line of Sever-
naya Zemlva.

The strandflat in this section, like that in th northwest, extends
hack as a broad, flat, raised shelf, some 10 or 20 niiles in width. Many
vlacial streams in a myriad of tortuou- patterns {rain across it trom
the inland ice. At 9.50 4. m. we swune to the esistward and followed
the western coast line where it forms i reéntrant Hpposite Schokalsky
Bayv on the east. No land could be seen bridging this gap, and from
our altitude and position in the Graf Zeppelin the sea ice could be seen
for several miles to the eastward without interrurtion. It is believed,
therefore, that Schokalsky Bay is in reality a sovnd that transversely
divides Severnava Zemlya into two ishinds, oddl resembling the way
in which Novaya Zemlya is cut midwiav of its lo qitudinal axis.

We proceeded southward to the southern es remity of Northern
Land and Vilkitski Strait.  FEllsworth radioed t e following message
to the American Geographical Society

Surveved southwest coust of Nichoivs 11 La-l this morning and
Jrnd that Schokalsky Channel divides this ice-lock: | land into two lurge
tslands.

The Taryr PrsiNsuna

It took us one hour to cross the ~rrait to C pe Chelyuskin, and
because of fog we were unable to observe ice conriitions therein. At 1
p. nm. both the fog and the coast were :ft behinc as we flew inland to
clear atmosphere, approaching Taimyr i.ake. [t as astonishing to see
the great change wrought by an hour’s flight. ‘he ice and snow of
Severnaya Zemlya were now replaced 1 the dark hrowns, greens, and
reds of the tundra countrv. Far to the eastw::~d near the horizon
could be discerned the rounded sumruits of an unmapped range of
mountains. At 2 p. m. we began a camera sur ey of Taimyr Lake,
heading westward parallel with its lonyest axis. Here on the tundra
some ol the first animal life of the cruise was sev . In several of the
lakes birds as large as geese were feeaing, and - r many miles along
our course to Dickson Harbor we flew over hundreds of reindeer.
They were distributed either singly or 1n herds f as many as 30 or
1. Unfailingly they would scatter in every di ection badly [right-
ened by the approach of the airship. No sign- of human life were
perceived, and it is stated that the «country ncth of the Byrranga
Range, in these longitudes, is practicdly unin ibited by man and
virtually unknown. The Taimyvr Expedition of 11e Russian Academy
of Sciences crossed farther south in 1923 on a ro te from Dudinka on
the Yenisei River to the Khatanga and, strikisie north to Tammyr
Lake, followed the southern shore ot the lake - its eastern extrem-
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ity.1"  As A. Tolmachev, leader of the expedition, points out, no ex-
ploration had becn made in this interior country since Middendorff’s
expedition of 1843.

At 10 p. m., July 28, we arrived over the Russian trading post
of Dickson. This place marks the normal navigational limit for
ordinary trading steamers from the westward during the short sum-

1716. 10—The northern end of Novaya Zemlya showing inland ice, the bare land belt, lanes of open
water, the sea ice in the foreground. (Photograph by Bassc.)

mer scason. Three ships of the trawler type were moored to a small
pier near the station, and a Dornier-Wahl seaplane was hauled up
on the bank close by. The Soviet government maintains three of
these planes on a summer patrol between Dickson and Vaigach for the
safety of life and property. After dropping some sacks of potatoes
and mail by parachute that had becen intended for Kamenev Island
station, we headed northwestward across Kara Sea for the northern
end of Novaya Zemlya. A fifty-mile-wide belt of open water was
traversed off Dickson before we came over loose and scattered glagons
of pack ice. The character of the ice was similar to that met south
of IFranz Josef Land two days previously- {lat, {ree from pressure
ridges, and also probably dating from last winter’s freezing. Much of
the ice, even 1oo miles out from land, was covered with a deposit of
dark brown mud; some of the glagons seeming to be composed of as
much mud as ice. Obviously this was ice formed either in the shallow
bays or large rivers, or both, along the Russian coast. As we neared
the Novaya Zemlya side of Kara Sea the ice became whiter and free

10 A, Tolmachev: Die Taimyrexpedition der Akademie der Wissenschaften von U, 8. 8. R. im
Jahre 1928, Arktis, Vol. 2, 1929, pp. 33—38.
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road, as well as more
wh v packed together.
X b1 of open water five
1o & miles In width sepa-
raie the pack 1ce from the
Nov oo Zemlya coast.

SOVAYA ZLEMEYA

{30 a.m., julyv 29,
we r ached Cape Jelaniya.
ther srrhern tip of Novava
Zem s and, rising 1o 1000
teet the Graf headed
sout. westwards along the
long: udinal axis of the
islan: . to carry out a cam-
£ra aapping survev en
ronte  The northern end
af Nivava Zemlya displavs
it ba « coastal fringe five
miles or more in width be-
fore -he edge of the inland
we 1+ met. Somewhar far-

e tr---A small river delta on the east coast of Now i ther -*(JUtllv on the east-
Zemlya,  Meliing snow and drainage from che nea- oy ern nast, the inl;mcl ice
inlund ice form these tortuous siresms across the H.re .
strandtflat.  (Photograph by Basse.) exte s (lll‘cctly ro the

it~ the four Norden-
skiold glaciers, in latitude 75° 30" N About ity small berus were
scattered 1n the othng of the sourhernmost g oicter of this vroup.t
Directly inland from the Nordenskii:ll] glaciers the inland ice slopes
rapidly upward towards a high ridge where on v scattered summits
here and there protrude ahove the suiface. TF < was the first alpine
scenery met on the vovage.

I'rom the Nordenskiold glaciers 1) Martocl win Shar, a distance
of 200 miles, we skirted the eastern const of Nvava Zemlya., It is
estimated that ten glaciers were obsers ed, and a:«out two hundred ice-
bergs that had calved were dritting 11 - he coastir waters.  Practically
all ol the icebergs were of small sive, probab . none over tiftv to
seventv-five feet in height, and most of them, con -idering their position
with relation to the vlaciers, appeared to be driting southward more
or less parallel to the coast.

v Compare R Samoilovich: Exploraticns in Nov. - a Zemivican 1 he Barents Sea Esioevied by
the lnstitute 1or the Kxploration of the North, Arkr. Vol o1ozr opo 2110 A full aceount in
N s given in Novava Zemiva, Trawrs, [nst. for 1 pioration of 1 North, No. 40, Moscow, 19209,

Moien.

cviewed elsewhere in this number o the Geosrathi e
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At 8.30 a. m, we arrived
off the entrance to Ma-
tochkin Shar and passed
through to the Barents Sca
end of the strait at 9.15.
The channel presents beau-
tiful scenery and affords a
magnificent cross scction
of the folded rocks of this
continuation of the Urals.'
Our course {rom here
doubled back to Schubert
Bay on the east coast, and
from there we headed
southwestward for the
southern cape of Goose-
land, which we passed at
noon. By this mecans the
southern boundary of the
inland ice was determined.
It is interesting to compare
these crossings with the ski
crossing of Dr. Holtedahl’s _ \
party at a very favorable ! *y

location from Mashingi [ 64t bk o ey
Fjord to Zwolke IFjord and ’ - -
back, which was accomplished in six days in the summer of 1921.%
The ship was now placed on 215° true, and with quartering winds
from the north-northwest the speed was such that at 7 p. m. this same
day we were passing over Archangel. Leningrad wished to greet us
again; but at the last moment a stop was considered inadvisable, and
we continued directly to Berlin. The Graf Zeppelin stopped at
Templehof field for a half hour, then left for Iriedrichshafen, the
final destination, which was reached at 5 a. m., July 31, 1931.

. Results of the Expedition **
CONTRIBUTIONS TO T Mar

One of the most important contributions of the Graf Zeppelin
expedition was the correction of existing maps. The installation of

12 See O. T. Grgnlic: Contributions to the Quaternary Geology of Novaya Zemlya, Rept. of the
Scientific Resulls of the Norwegian lixpedition to Novaya Zemlya 1921, No. 21, Oslo, 1924; Olaf Holtedahl:
On the Rock Formations of Novaya Zemlya, £bid., No. 22, Oslo, 1928,

13 OQlaf Iloltedahl: A Crossing of Novaya Zemlya, Geogr. Journ., Vol. 50, 1922, pp. 370-375.

14 Preliminary statements of results are the subject of several articles now appearing in appropriate
scientific journals. The more detailed reports with data worked out will be published later in Arkiis.
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two - the latest approved
Ciere n mapping cameras
wis  ne of the most im-
port. nt features of our
s ment  and marks,
more er, 1 great advance
over srevious atreraft ex-
pedit ms ro the Arctic s
Refe ence has alreadv
been ade to the fact that
Alber Edward and Harms-
wort Islands, in the
norti western sector of
Fran. Josef Land, could
not o found. A bare
posstility, suggested by
Fva  sland, 1s that these
istane » af  similarlyv lTow
and  re-covered, might
likew « he screened by
pick e Several small
islet: not recorded on
prese i-dav charts  were
discor red off the entrance
F1G. 15~ The mountains of Novava Zemlva, These s (0 Riodes  Channel, but
[\‘rrnrudml t]_m»lu;h 1]vn* inland ice nlnm: the merndiconl for 1ot matter similar
ridge of the islind.  Nate the shadow of the Gratf Zeppetin .
au the ice.  (Phatograph bv Basse. unknean 1slets un(i()llbl~
edlv e scattered  gnite
plentifully throughout the Franz [osef Land . oup. The subiject

ol photogrammatic survey in Frarz fosef Lar i was, particularly,

Alexandra Land and a portion of Prince George  and.

The photogrammatic material secured by voe Graf Zeppeliin in
Severnava Zemlyva consists of exnaosires from th norrhwest coast to
Matusevich Bay, on the east coast, thence westwa d towards Kamenev
it to Taimyr [ake.

[sland, and then southward pasr Schokalsky St
Fog was encountered along various parts of this 1 ack, so that it is not
definitely known how much of this material is u- 1ble.  No statement
can vet be made regarding the locaticon or the f rm of the unknown
western half of Severnava Zemlva.  Only one havigational line of
position was obtained in this region, and since 1 runs more or less
normal 10 the general trend of the western coa - it alone furnished
little information.  If the mosaic map +f photogt nhs can be referred
to an astronomically known point, such as Matt wvich Bay, then an

A disairssion of the metnod by Dir Asehienbrenno will appear i ~tececding number o the
foeagraphical Review.
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F1G. 14

¥1cs. 14 and 15—Matochkin Shar (Matthew Strait), Novaya Zemlya. Figure 14 shows the castern
Figure 15, taken about halfway tlirough the strait

ers, shows the height to which the meridional ridge of Novaya Zemlya

entrance, IFigure 15 the northern side, of the strait.
at an altitude of about 1000 met
rises. (Photographs by Aschenbrenner.)
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78 THE GEOGRAPHIC AL REVIF -V
area of considerable extent can safely he added o our existing maps.
Naturally the results of this particular survey covering one of the
“blind spots” of the Arctic, will be awaited with rarticular interest

Mountains about 1200 meters it elevatior unrecorded . our
charts of Taimyr Peninsula, were sighted in th. vicinity of Latirade
757 40" N, longitude 101° 30" 1. The contou of Taimyr F.ke on
existing maps also will be modified somewhat by the photerraphs
made from the Graf Zeppelin.

In Novaya Zemlyva the northern and souther - limits of the inland
ice were photographed with the mapping came s, as also were un-
recorded mountain peaks that protrude throu: i the ice alone the
meridional ridge of the island in its 1orthern pirt. The unexnlored
sectinn of the eastern coast of Novava Zemlva or a distance of 120
miles from Rusanov Bay southward to Mato: 1kin Shar was also
the subject of survey.

METrEorOL OGO, [dara

The Graf Zeppelin expedition, unlike all other iircraft explorations
of the Arctic, was made during midsunimer, a se: -on usually atrended

with much fog and low visibilitv. Flowever. i seemed that siven
vertain winds and pressure conditions this handic. » conld he avoided :
and we were fortunate in heing able 1o take ad- antage of favorable

meteorological conditions.

Our start from Leningrad on the morning of 11y 26 was purnosely
delayed until the receipt of the mornin observat-ns. A disturhance
of considerable intensitvy had been centered over Novaya Zemlva,
giving I'ranz Josef Land a strong northeast g.ile. The morning’s
map showed an area of high pressure over the Wi e Sea, while 10 the
westward pressure was low from Norwav towaris [eeland. The fact
that the disturbance in the Kara Sea voas movin. off to the eas ward
allowed us ro begin the northward flight. Moreover, the sooner we
started the better, for the easterly advance of a~other low from the
direction of the Gulf Stream Drifr wonld, it was sredicted, brine low
visibility and fog all too soon. Fortinately, sich a development
failed to materialize, and instead a larce mass ¢ polar air invaded
southeastwards, forming a ridge of high pressure with the anticyclone
previously noted near Archangel. The slow eas ward movement of
the pressure system during the followins three da- = resulted in a high
barometer and an unusually clear atmesphere for ' he region in which
weworked. The winds were relatively livht and alv. avs had a nort herly
component. Some restricted areas of fig were en nuntered, but they
were always of small altitude, not much over 60 feet, with the TP
well defined.  The construction of isnharic mar- three times datly
on the Graf Zeppelin is of the utmost imiportance to take advantage
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of the knowledge thus gained of the continually varying atmospheric
conditions spells successful navigation with lighter-than-air craft.

The air temperatures at our altitudes in the Arctic varied from a
minimum of 2.2° C., recorded somewhat south of Franz Josef Land to
a maximum of 11° in the southern part of Novaya Zemlya. Con-
siderable inversions were recorded by the thermometers, one of which
was suspended at various distances below the dirigible, in a strcam
line metallic case. A routine meteorological record was maintained
throughout the cruise.'

One of the most interesting instruments with which the Graf was
equipped for this flight was the so-called Molchanov balloon, invented
by Professor . A. Molchanov.!” Briefly, it consists of a large sounding
balloon from which is suspended a case containing a small radio trans-
mitter, thermometers, and a barometer. Connecting an electric bat-
tery circuit causes the changes in the temperaturc, the humidity, and
the pressure to be communicated to the transmitter, which in turn
broadcasts by radio a coded sequence of signals. Although such bal-
loons with their apparatus have previously made several ascents, it was
quite another matter to launch one successfully from the Graf Zeppelin
with her five motor appendages. This problem was finally solved by
weighting the Molchanov balloon and releasing it through a trapdoor
. near the keel of the mid-section of the ship. After dropping clear
of the hull one hundred feet or so the weight was automatically loosed,
and the balloon was free to begin its ascent. Of course, after the balloon
is once released there is slight possibility that either the balloon or its
instruments, costing at least two hundred dollars, will be recovered.
Three successful ascents were made with Molchanov balloons during
the Aeroarctic expedition: one east of Franz Josef Land, one over
Severnaya Zemlya, and one in the vicinity of Vaigach Island.

OBSERVATIONS ON EARTI MAGNETISM

Throughout the flight frequent observations (every four hours
north of Leningrad) were taken of the intensity of the horizontal
force of the earth’s magnetism. These determinations were made by
means of the “double compass,”” loaned for use on the Graf Zeppelin

! Expedition by the Carnegie Institution of Terrestial Magnetism of
Washington, D. C.i* The Italic had a similar instrument which
was lost when the dirigible was destroyed in the Arctic in May, 1928.
The double compass, in order to record accurate determinations of

16 See FFahrtbericht des “Graf Zeppelin, ' Avklis, Vol. 4, 1937, DD. 30-41L.

17 P, A. Molchanov: Problems and Methods in the Investigation of the Atmosphere in Arctic
Regions, pp. 5160 in ““Transactions of the Second Polar Conference, Leningrad, June 18-23, 1928,"
Leningrad, 1030, [In Russian: the original report of the conference, which is less full, was published
in German.]

12 A description of the instrument and the resultsof carlicr observations made on the Graf Zeppelin
are contained in Tervestrial Magnetism and Aldmaspheric lectricity for December, 1030.
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i horizontal  inten-
v orequires o sready
atform.  These con-
dions  were  tor the
nse part sati-ted on
e Graf Zeppelin ex-
1t when the <hip was
Lngeing  course  or
Sing in bumoy air
©er the 1ce an:t warer
e Arctic the air
peared  to be very
et and dounle ob-
tions agresd. as a

woowithin o.o020 of

. v -Pack ice ab: 45 miles sm i o [ .. T
) IFace, e I‘ wk ice aboint !) miles \1.1 ll[Al arf Frany [ I 1-m| .- '\,'(l[UC ()f Ii anh
Uhe pools of water on the ice einkes indicn e simmes neliing
(Photograph by Hasse ) ¢ b other. !n the

vty of Severnava
Zemlya, where the horizontal intensi « is weak the accuracy of oh-
servations necessarily was less.  The instrimer - wis secured to the
floor of the first cabin on the port sile abaft e living-roon: quar-
ters in the forward gondola of the Gra In ordes 1o eliminate all local
sources of attraction. aluminum hert! < were iy ~ritured for the iron
oues in this room, and all other iron or -teel obier < were also remaoved.
A few determinations of the deviarion of th toral force of earth
magnetism were also made, and rhese ncicated . difference in many
mstances as great as two or three degrees from he values shawn on
the navigational charts. " [n one loc. ity a diftrence of six degrees
was noted on the ship's magnetic comperss from th ot which was prinred
on the chart, while another test in g Joset and showed . close
rheck Letween compass error and Lol virriaticn There was some
speculation as to the actior of the gvrecompass. sth which the (rf
Zeppelin s equipped. when we approzched the northern end of our
flight, it being stared that near the pale the ¢ would var con-
siderably from the geographical meridi . Alth, noh we did nor pro-
ceed farther north than Latitiude 82°, the o wis no - mreciable failire

OCUANOGRAPTTY AN o OBSERY 10N

Little or nothing conld be under aken in o oceanographical
teld. The original program of Aeroar 1ie's airshin expedition anider
the leadership of Nansen reserved o nrovinent place for oceanogriphy.
't was proposed to lower sonic soundin - apparat - from the hefly of

YA detier foom D fungdahl stares that fue toned FPOTS e o Ven s greal as 2o i e
“astern part of onr area
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the dirigible into open
water areas of the
polar cap ice and thus
while the ship hovered
. there obtain the depth
to the sea bottom.
Because of the difficul-
: ties inherent in such
maneuvering no ob-
servations of this na-
ture were attempted
in 1931. -Subsurface
oceanographic obser-
vations such as are

made by a wvessel at

sea WOUId, moreover, ) TG, 17— :Whi.le Islands, Franz '_Ioscf Land. Note [ront of
inland (glacial) ice and pack (sca) ice. (Photograph by Bassc.)

be quite impractical if

not impossible to carry out from a dirigible either in the air or on the

water.

On the other hand an excellent opportunity was afforded not only

for immediate personal obscrvation of the ice from a point of vantage
' but also for the securing of a permanent camera record for later study
with greater care and at more leisure. The photographic material
has yet to be arranged and classified under such headings and sub-
headings as: character, age, surface features, pattern, distribution,
percentage of open water to ice, and drift.

One of the important results of the ice observation was to point
out the conditions existing around the northern section of Severnaya
Zemlya. Here we found the land completely ice-locked towards the
sea, with the pack pushed in against the coast so tightly that it coa-
lesced with the ends of the glaciers. The heaviest sea ice was found
in the region adjacent to and northwest of northern Severnaya Zem-
Iya. But even there the ice had not the rugged character belonging
to the hcavier, older polar cap ice. In fact the relative lightness and
flatness of the sea ice over the entire length of our flight classified it
as belonging to the pack-ice zone intermediate between the polar cap
ice of the central basin and the fast ice of the coastal shelves.2?

4 NAVIGATION

A total of 23 sun sights and one moon sight were taken during the
flight. Weather conditions were unusually favorable for good obser-
vations except for temporary interruptions from fog. The sextant

20 A more detailed report on the subject of ice observation will be published in this year’s annual
bulletin of the U. S. Coast Guard entitled “‘International Ice Qbservation, Ice Patrol, and Derelict
Destruction Service (1031).""
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used for measuring the altitudes was the bubble «pe manufactured
by C. Plath of Hamburg, Germany. From experic ice with the use of
a bubble sextant on shipboard it was iound that + dirigible airskip
provides a much steadier platform. A skilled obse: ver under ordinary
air conditions on a dirigible is able to ¢ontrol the :ubble to errors of
altitude not greater than four or five minutes.

The American Geographical Society =upplied u- before the expedi-
tion started with polar projection charrs, togeths~ with tables, and
a celluloid template containing arcs of various al:ude circles, all 10
be used in connection with a short method of polar navigation.®
The simplification of this method rests Lirgely on e selection of the
geographical pole as the assumed position of the - fiserver. Since we
did not approach the pole nearer than latitude 81° =V, the method was
not considered so feasible. The facilities of na :gational work on
the Graf Zeppelin are practically the equal of tha' of a sea ship. and
unlike an airplane there is ample table space for hooks, charts, and
plotting instruments. Good results were obtainidd with the use of
L. S. Hydrographic Office Publication No. 209 entitled “ Position
Tubles for Aerial and Surface Navigation,” and 17e lines of position
were drawn in the usual manner on the ordinary j:dotting sheets em-
bracing the required latitudes. Advaniage was aken to cross the
astronomical lines of position with iscmagnetic mes of horizontal
intensity from values determined by the double ¢ 'mpass and guided
by Pisk's charts,”” but the reliability o' the isomgnetic lines is, of
course, questionable,

CoNeLUSIONS

It is all too early vet to form any iehnite ccriclusions regarding
the place the work of this expedition will take v ith other scientitic
investigations in the Arctic. It was desiznated as .1 preliminary cruise
1o a longer flight to take place either in the sumnir of 1932 or 1933.
The . S. Coast Guard, with its International [e Patrol researches,
is for one much interested in these airship investig rions in the Arctic.
It hopes to see a successtul flight alony the icebe z-glacier fronis of
Patfin Bav and to realize a camera studly of the - eberg distribution
in West Greenland waters. The Aeroairctic Soc ty deserves much
praise for what has been accomplished: not only in outlining plans
for a systematic study of the Arctic’s many probivms, but now as a
result of patience and persistency, it o point w o h pride to ths, its
first expedition.

A This method is deseribed mm Sir Hubero Wilkins. T o Flight trom - aiska 1o Spitsherger. 1,238,
sl the Preliminary Flights of 1920 and 1027, Geogr., Ker volo 18, 1028 0. 527 2355,
# See Horlan W, Fisk: Isomagnetic Charts of the o cuic Nrea, 4 oo Umer. Geophys. 1rion,
Telith Ann. Mecting, 1prel 3o and Max 1, fozi, Nator - Research Ue o od, Washington, e, pp.
L31-1349.
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